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(54) SPEECH RECOGNITION DEVICE AND MICROPHONE FREQUENCY CHARACTERISTIC CONVERTING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately correct a difference in 
frequency characteristics between an input microphone and a 
microphone for dictionary generation without placing any burden on the 
user. 

SOLUTION: A user's spoken speech is inputted by a speech input part 
1 1 through a reference microphone #a and the input microphone #b at 
the same time to gather speech data for each microphone, and a speech 
analysis part 1 2 takes a frequency analysis of both the speech data; and 
a frequency characteristic arithmetic part 13 obtains the frequency 
characteristics of the input microphone #b from the difference between 
both analytic results and the frequency characteristics of the reference 
microphone #a in a storage part 1 4 and stores them in a storage part 1 5. 
For recognition, a frequency characteristic correction part 1 6 corrects 
frequency parameters for the input speech form the input microphone 
#b by using the differences between the frequency characteristics of a 
microphone for dictionary generation in a storage part 1 7 and the 
frequency characteristics of the input microphone #b in the storage part 
1 5 to perform conversion into the frequency characteristics of the 
microphone for dictionary generation, so that they are used for 
recognition processing by a recognition processing part 18. 
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(57) [Xft] 

tfflv^-C^.— y , 5S7»0*^S:#^Ay3«FBl 1^ £ >9 

1 Srt^A^ffl^-Y # # b<Z5»R*4#tt£<^#Srfflv* 
TH««kWtt«]E» 1 6(£T«R«^7*-*<0*BiE& 
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1f jWBJ*-T SiF^SrlMKXai^-f * p * v t fiftfSA^ffl 
>f ^ n * > t "O fW] Ml # t tL 5 J: p |c A tt r 5 A * ^© 

ffJIE»W#atw J;<&lME£iJS^*f * p*v&tfiiMEA* 
ffl^^^o*>^fc<OA**^<D«tt«#«flB»^)«K 

* p 7h ><oj^ 5 il ftftttttft* t , 
ffllEA*ffl^-f ^ n*v^e,A*SttfcB«a-**^ 

Ox — *&ffi^T««*'<7* — ^0»jE«rfT*v\ ffl 

£Hfc*«:mES*^-< * p * ^ £ ffiEA*/fl-^"f 
llfrEA^RK £ <9 WEX*-^ * n * ^^lEA^f 

SfrEA^ffi-vf ^ n^^fjAASixfcBK^tft^tc: 
tit, ^aC>Bi#*nTt^5S(£#f^ricffl^>r ^ D^^o 

Ox — ^S:fflV^r«a6*^7^— ^OltIESrfT*v\ ffj 

«TE««*«M4*liE¥a;^ J: 9 S ;fcfc«tt*^ > 
BKffl W^x - * £rBKff * £ BS^i" -5 C 



(2) «Fi?l 0-105191 

^-f^ptf^OJWRKWttO l oSr*tu«c«-|Si-<5A* 

— if Jfi^o^-t-fiijrE-^-f ^ p * voj^ft&#t££?ffifE^ 
WEA*ffl^^^p*V^P>A***tfc®«*tft*^rjc 

— * a> & 5 ffittffi Wt^x - * £fg«S£ § £ R&£>-r -5 c 

^ ^ME-r £fc£> 0*§ jEx - ^W^Ltfc</: 
#>0*iIEx- * £ , 

MEffilEx- * SMfttt^gfcMfett $ tit v ^5*«<7>«iE 

lWEa-— If >^ ^ ^-^j^ic ^ ^ ^(tii-it 
30 -ifffl^^^-rtuEffliEx-^ ^MEMlEx-^^t&j^ 

mfEA^ffi-^-T ^ n * >^ A* S ttfcK»#*#^«j: 
# U T , ffiEM iEx - * iitR#l£ J: <9 IK * ti^cfcfilE 

»»ffJ«ffl^-f ^ p * vo«tt««rtt^*l(li-5««t* 
mlE»«»#ttMjE#ak J: 9 tbfcjg«»^7 

[»*S 5 ] «jK*WttdS|tftioK!|S-e^ ^ a ^ 
J»«**ttds**aoA*ffl^-f ^p*>-S:fflv>-c, 3.— 

BtrESW-^^r ^ p*vat^«rEA*ffl^>r ^ n^^^^ib 

WEiS2p-^>r ^ p * v^t/ffilEA^iffl^^ ^ p * 
50 JSjSt»#tti:^P>, WEA^ffl-^^^ P*>-<DffljftSfe«F 
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>wH*«»ttlc3E*U B«&aL(£flW-5<fc5KLfc 

fesrn-^^^ p^^tfttBA^ja^-r ? &*^tvmm 

flMEK*-^ * o * ^OS*(rKA*ffl -^-f ^ P ^ b 

flMEX* W * p * ^&tfliMEA*ffl-^-f ^ p * >a> e> 
OA^^co^^^^^^^^^ll^cOx-^ 

lffltBA*ffl W * p * S^fcBBMtf** J*K 

«as*»ttt«iiriE**?>r*3v^A*ffl^-Y ^ p^^coji 

*^coH«ft*tt<D 1 ofcrftK^jS^SA^ffl^ ^ 
BM2A:*JflW ^ n*V3&»5>A*$ixfcB«#*#m- 

8 ] *3teS«jK*«ttSr*i-S«»coA*ffl 
J^t6AM-7^ ^ p * voj^KKW^ffijEx-^ t 



(3) WWWl 0-105 1 91 

[0 0 0 1] 

70 [0 0 0 2] 

"T £ A^i *^ t B«»»fP* W<o*^ i: <D«ffiU£ £r ffi «> 
S-<<, A*»^t-#LTf±«-ertt^^->3E«<^S!Bg 

[0 0 0 3] A**mc#rS*Hfc£LTWu 

[0004] wm»miz*trz>ttnk u-c«, $§ 
^-^SrAxWKai/Scu *^**&^tbmw« 

Nit<7?BBfc#»S:5pJffl"rs*«fe, #^B«»»4: LTH 
MM (Hidden Markov Model iflMx-^vua :7^-*tvw) £rffl 
^ y — yf^HMMtifHMM^ 

[0 0 0 5] ^fc, *^B«fc<7?l«^A*#^*-»-1-S^ 

8 4 5 9 4#^E<ft(7> : B 1 ^B«3fill^«TO J; 5 *«3fe 
3ftSfo5 0 *«"C(i, Bflfcofc^tcfflv^SW^A^ffl^-^ 
^ p * v^BK^^^^fto^f*— ^oiRilltc 

^ P7t^^$rI5]^^cfflV^T ; i : ^A^$:^T^V^ > J&n 
m^r-^^ffl^T, A^jffl^^r^P^^co^tt 

50 pfc^fcSo 
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5 

[0 0 0 6] 

i*X#i?>X*3S, SSBR^Btt^BHa** ^aOf^d£Lfc« 
tt»Wtt<ofaIE^-**ffl^X* A*fJ*w«IHIc^7 

««tt*r*5£b, t63£bfc#ttSrffl^TA**^^*l"f 
[0 0 0 7] Lrt»U ^iffilcffi;E^-*£#i6X:fc<^ 

[0 0 0 8] £fc, A**^fe«tt»#tt*«je-f-£ 

«H4 (««»»«=) £tt»tt6fci«>, K^BKtttt**» 

*t * V ^ t ^ -5 F3M 36$ *> o fc 0 

[0 0 0 9] 3£C -ba$Lfc4*BS¥7 -8 4 5 9 4-^tC 

e*o#*Bii««^Mxtt, if asjiiE&f?* 3 

[0 0 10] *»Wf4. ±IBO*«Sr%JtLT***Lfc 

tt#«rA*ri-5-*l£j;!K *j*A*fc*Mi-5-v-Y * 

«»#tt<Oj6«riE«^*tjEL, fc^BBttfBSrWSri: 
tf> X * S #MBW36«X ^ * ci * ^ 

[0 0 1 1] *»«Ott©l«lt IE«*«jEx — ^* 

[0 0 12] *3fgWco5E*dffl,OBttii, BKffVf&iKfll 
Kffi«X# Stf^BBHSltRtf-^ ^ n * 
[0013] 



(4) 0-105 1 91 

6 

t^-1f^*Bajc*^B«E(c:5pJffi-*-SJB 
j8t*Wtt^**D<o^-<^ (A^fflW ^ n 7^1/) 

^-*£5>#f3M£ fcX«tt*#tffU 

A^ffl-^-f^ o*><offi8URW*£#a* J: 5 CI 

[0 0 14] tC5T% *^B«fcffl^*B«8s»«:3S 
B^BK^3SJKm^*f^rt*tt6fcO^*Sfe«>, -t 

[0015] -tr.-e**wii, ±Eoi 5 A* 

•ffricffl W ^ n * ^<z>« j£ft«H£ k -fcKAAffl - v *f * 
n * ^OW J6»»ttt (OJ^ jftffc«»fiC>IS»S: 4: £ d k X 
*»U B«*rtf*5l»S*ctt, A^JH^^n*^*:^ 

[0 0 16] r<oJ:5>fc«J«(c:*5V^T*i, B«»**?» 
[0 0 17] ^fc, fie^iMteMjE^— ^Sr»S^«> 

fit. ^-^^^^L/c^^^r, RsfcS-^^^ia*^ (X 

lcWitflR|i*i:A*L, -tttiboHjfiSk»WJI**a5SS» 

^^^T*#5fc^, #^B«3fi«Srt6 5^.— 1fa*)&s* 
^A*S:fT*5 W-t?f«**-IE*4A*ffl^^^ ci^v 

[0018] rr-C\ B«»«^^fe**feS(5»^fiKffl 

50 ^*miE<Dtimz&wi¥f&m^^ ? **>&mm:~rz>& 
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[0019] At>m*v( 9 p*va?H«ftWttS: 

fan l x *> 6 £ ffl ^ x * mti ^« iz x 9 & & m t> 

-7^ ^ D^^OJBSftWttoas^Ofc^^^A^Srff 
* 9 < , ^-if a>Afi«r— JB«*X# -5c 

[0 0 2 0] «»«*co^>C^ci*>o««»W 

ffl-v-Y ^ u * ><Dm&&ft&<Dmi£<DtzWZ^J*AJ3 & 

[0 0 2 1] Hl^ RttS^ftSWtt^rW-r^Wft^^ 

^x— if^ibo^^jcSCT^--if^A^ffltc^ffl-r 

[0022] 

[jb 1 (ommmmi m 1 tt*»w<DjB 1 ^ 

[0 0 2 3] Hi co*^»«3S«tt % LT. *^A 

*»n, 1 2 , nftftwttatiFAs 13, 1 

ttftMff 1 5, ^^»#teffiIEaJl 6, g?»m£:r-* 
[0 0 2 4] #jlife»IBfc*5^X, 13 1 0#J*rf8«ygtE 

2 0 SrJBv^xjSSSixSo r<*v*— y^/u-^^ tr=.— * 

<< 9 bWmir*) 2 i^^m^£tixv>& 0 

y-jvi^ > tTa — * 2 OKtiU few ^ O 

ds«JKWffi&^>r^A*iH J F-2 2 3dSRJtb 

T-u^-»*^rffi**^A*isit da^-fri") ^rtiKstt 

[0 0 2 5] m 1 <7)#/*RBS£Kl*, ( 1 ) a^ja w 
^ n^vOJSttScWtt^jRI^— W\ (2) ««^~K 
(7) 2 oco^e— KX*ft*j£ix5o rco^e— Kli. IFM 



(5) 10-105191 

[0 0 2 6] ^ r T\ ±fS2o<D*— K<D? *>, *3BW 
(Vftrnzm-t (1) A^JjflW ^ P*>0>Htt»«M*<Z) 

[0 0 2 7] A*ffl-^-<^n*^o«ttft»ttOjB'J^-=t 

— K"Cli, #J*A*Sfll Hi, a— IfdSIS^Lfc*^ 

20 # a tfflK«c4#tt«s**p^A*ffl^>f ^ o3Eh>- (A 
(Xry^S 1) 0 ^X^U 1 1 (1, r^ry^S 

p]i:t^!Jy^iS(|[T'A/D (r^o^/^^^^ 

[0 0 2 8] W^A^SBl lTOA/DfftClj:, 1^12 
20 <D/*— y-t-yun^t 0 ^ — ^ 2 OtCF^iK^^xU^-^^pJ 

iB^*^A*««/j:^**Jffli-5^tds^|Bffcj& 0 ^ 
i 2 y y eo.-^ 2 0 wg*F^ Wi 

30 x\ ^frm&gc&mmfeZixtc^^ <? *>^« 

[0 0 2 9] ^tt*#tt!&S*ftlO-e>r ^ (A^^Jffl 

-e-Y^) #btLXIi. a-— -5 fc Steffi 

t/V3>t'a-^ 2 0<7)^>f ^A*» : f-2 2^^LT 

[0 0 3 0] ^X^^A^gUl 1 tt. 5 LT 

tt^tVfc^-f^ # a, # b ^^f^f-^CMLT, 
B3EWMH 8 * y fp : ^^(D^fa.*-? A 

40 tn& «^*^!7 — SrtfUL, ^t7-co^^JU^:ffi 
^X. *^**Lfc#^j*»fiH<0«P»JS:»ai-rS (-^7- 
•^S2) 0 ^cox^^^S 2^^^/^X, W^A^gtfl 

a, # bfab<DAt)^jZ<Dlim$%mmft<D&jZ^~ 

[0 0 3 1 ] #J*#W»2{4, W^A^asi 1 
nfc-v-f ^ # a , # b ^tt^ttwttJItSBKIBrtco*^^ 

— *£*J*^ Wx.tf»i67- y^i** (FFT) 

50 R^T^-^^^^-^tc^-rs (^^^^S 
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3) . 

[0 0 3 2] ST^^WSBl 2*±, JiK^s/T/S 3 
(d*5^"C\ ^ # a , # bfrb<DXf)^T£<Omfc$fc/< 

# a , # b (OW-ttJ^^? h/L-CQ^ h/U (^#J h 
jl-^tbM A, B$r^fiJc-T6 0 j&L, * # a . # 

[0 0 3 31 A = (a1,a2, a3, ■ » a256) : -e-Y^ (S*-v 
# a h/U-<^ YJU 

B = (bt,b2.b3, --.6256) : (A^ffl-^ #b 

OFFT^ofci^lt^!), 1,2,3 

[003 4] jaStttWttttKA 1 3 fcfc, *^»«f» 1 2 
tcJ:*5^^ibtifc^^^# a, # b»co¥*Si**<^ hn* 

# a 0>»««*M4Fa t^?>. (A*ffl-e>r 

[0 0 3 5] *i-««*4*tt*Jtffl 1 3 f± N Xfll-^ 9 
A B = B — A 

= (b1-a1, b2-a2. b3-a3, b256-a256) 

<fc >9, a, # bGOSpfe^^ h/l"<^ h/UA, 

BU:***t,5B#4#», **rt*G>*«#«, IDlftS^ 

[0 0 3 6] 9clcMtttt4(rttttll» l 3 tt, «P^>f * 

# a<7>«tt«fc4*ttFa £r 

Fa = (fa1 ( fa2, fa3, -.fa256) 

wO»«*4*ttFa <b _bfE ABt^b, A* 
fll^-f^ # b<D»«»«M*l:Fb £ 
Fb =Fa + A B 

= (fa1 + (b1-a1).fa2+(b2-a2). fa3+<b3-a3), -.fa256+ 
(b256-a256)) 

ia «93*t^5 Ut^^S 5) 0 

[0 0 3 7] J|»#MSS 1 3 #«>fcA2jJB^ 
>f ^ # b<0»ft»*3M4Fb (wr-^) &A;*ffl^-<^ 

/WV, BfcW^#a. #bWHSjR#ttFa , Fb £ 
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A= Fa +X z 
B = Fb + X 

[0 0 3 8] r*i*>e>, 

A B = B — A 

= (Fb +x) - (Fa +x) 
= Fb -Fa 

ii^4*«X*sta«*ixfc"e>r ^ # a, »b^^^ 
/0 b/^9 b^A, BC?H^ft**H£^ hsUA B (C^R 

[0 0 3 9] UJL±*s, A^ffi-W * n*^OJiieiBfc«HS 
^^^-^(^<t Da- tFtC^LTiert (fif^) -*--5«rt 

[0 0 4 0] &tC x ±fS (2) ^M^- KTO^SIC 

igtfr- K-CH, a-if *S»^ * (jA^/j*! 

# b^boflp^s^^AAffll l^J:9Bt9i& 

6 U-z-^S 1 1) 0 S^td, AAW^Wf- 

S12), 

[004 1] #7*#*f»l 1 tcj: Dtttib^ixfc^^lS^ 
[0 0 4 2] J^tt*«ttME» 1 6 ttu *^»#f «H5 1 2 

40 <nnnkm*f— & my*mmmfej$t<nti 

[0 0 4 3] *i*Ja*«»ttttE« l 6 fi, ±izecoA^i 
l:**ibtifcA*ffl^^# b^«ft»ttFb ^ 

50 /S14) 0 
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[0 0 4 4] CwT\ »8ff«ffl^-<^<Z)jB«««ttF 

t (i*»^^-^iR*ffl^>f ^JStt«»tt»jWffli 7 

Ft - (ft1.ft2.ft3. -.ft256) 

h-fZ>t, WE<<* h/ucji 
C=Fb -Ft 

= (f al + (b 1 -a 1 ) -f 1 1 . f a2+ 0>2-a2) -f t2. f a3+ (b3-a3) -ft 
3, fa256+(b256-a256)-ft256) 

[0 0 4 5] ft*5, Z(DffijE-<i? hyucti, .hifiLfcA 

UT*J<*btf, «W8yaa>»«, JbE^yr/S 1 4 

[0 04 6] $T«jft*4*tt*tjEasi 61*. ^yt/S 
1 4(CJ: <QffilE-<i? bfisC k. SttanE^ b 
frCZm^X, A*tf J»<a«WJ i Sic* *:tf>B**d£>«ifc 

T\ »jE«<DJBtt*'<?*-*si ' £#3 fr^y? 

S 1 5) o fiP*>jg«*#ttlijE»l 6(4, 
— * Si Sr 

Si = (si 1, si2, si3 t s i 256) 
S i ' = S i -C 

= (sM-fa1-(b1-a1)+ft1, si 2-f a2- (b2-a2) +f t2, s i 3-f a 
3-(b3-a3)+ft3, s i 256-f a256- (b256-a256) +f t256) 

#*. 

[0 0 4 7] rr-CttJE-^ hA-C(4, -7-f^#btA 

[0 0 4 8] gp*>. £>£f$&J i 0/^jfi»>"«7>— ^ S i 
£-7^ # bOffl«»4#ttFb i:i*S"J i oW^^$*tt 

s -t tua^<o»« y t -c*i- <t . 

Si =Fb + Y 

[0 0 4 9] £fc*iIE-<^ h/uctt, miBUfcJ: ptc 
C=Fb -Ft 

[0 0 5 0] Ul±^b, Hi8iBc^7^ — ^<73«Effl[Si 
' (4, 

s i ' = s i -c 

= (Fb + Y) - (Fb -Ft ) 

= Ft +Y 

kt£*)s si ' as8M^*fflW*oJH»S#ttFt t 
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«f*J i w^4x«^o#^»«Y^P>«:SCi:3ftSt)d*S 0 
[0 0 5 1 ] »i^/a»«#tt*lrjE» l 6 14, i$#J i 4&<d 

"r yzfs 1 6 , #^»»^<^ Lt/^> K 

[0 0 5 2] i-fJilttKWtttijEaJl 6ti, Att«:4*tt: 

/0 5„ &lcJB3fe&#tef£iESlS 1 6 14, ^ — ^ S 

1 ' co-<>> h/uSrfi2fe5c03*^r»«^7^ — hvu 
tC^TcJE^-TSo ^ r.T'fi, #J;Lf4Ba r k*<5r — 

[0 0 5 3] ;^ lt!#t)^t^«^^ h/W*. «g 

(^r^S18) o g8AM$*£ LT14, C# 

tt(^fr*fettSDP (Dynamic Programing : #j&t>f+m 
[00 5 4] £A JiULSfi-tfcEl 1 OWfiRoflP^KBfcaggiB-C 
30 $J?^£— KT'O (^^A^f^i 1 1 , *^4>«fWl 2 

^A^llFU 1 1 , ^7*#W&iS 1 2 , AttjRWttMjESC 1 6 

2 3^/<— yf/u^ytv- ^ 2 0idSS#U"C, ^f^^ 
— yf/^yt^- >5r 2 0 Ttt^flx 9 jiff r. <tr 

^0 [0 0 5 5] )&*5, «JE!B 1 0*HE»ffiTM4, — 

^rrr-EJLT-Ctt, JbtB<0iB3e j e~ KT?<o*ISW^ 

[0056] ia 5 <z>#**«§fc3g«asig i wtttasn 

A*fflW^a*>^>««t»«FttcoaiJ3£ 
50 ^--KtcioU>r, ay^<Ofc*{^3.— !f^*^SrlS^r-f S 
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^^(t^lt^^-fV 7x-^ 5 1 dr. rco^— 
A*#Sttttttfc*tfc»^fc:, *ffl**fT*5*ttl*« 

10 0 5 7] H5CD^^^H*-*5^^T, a— t^A 
»£*fcH**r»^i-<&£, ^— if^v^^*-^ 5 1 f* 

[00 5 8] W;*#K«tt5 3Ki2«snr^ 

[0 0 5 9] **AAtt 1 1 tt, JS«*#*35SRftJO^ 

[0060] t LTf*, b 2 

rtKs^>< ^ 2 1 ^s*ijffl^niB"c*>6 0 m 1^ 

BKKSSr. J*±fflO^— y^w=^tra — ^Srfflt^T 
[0 0 6 1 ] — A^ffl^-f ^ # b £ LTf3\ rL-if 
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14 

<, CT;tfi*H 2 (D^^y^/u^v — ^ 2 ocQ-^-r ^ 
A*** 2 2lc«RLTttffli-*Ltf J:if^. 
[0 0 6 2] t^A^l U^I^^M, gp 

»«f»i2ftt;wii:wt»i»iii3-(?«)*i) m 

mmi<DnMwm ((-*5tt5^^y^s 3 — s 6) tra 

70 itfc6 0 wOflb, BBS*— K"CW (»^A*« 1 1, 
1 2 , «St»#tt*liE» 1 6 ^t/Ba^LSSJ 

^sn-si8) tmmx'tbZo 
[oo63] £x±izft-<tzm 1 Rx/m 2 <DMMi&m~e 

-f^#a, # b«Cj;i9IS]l*^A*L, -tOA**^*1> 
h\z-v(2 (AJjm^Ji?) #bco/^»^#^Fb «:* 

A*J8^>f^cizfrvfc:«fcoTtt, JSiSfcWttjRI^^e— K 
$r^^ t ^ C i: # § J; 9 Lfc» 3 

[» 3 ^SISBBIB] m 6 fi^^fg 3 tf>Hj&6fl£ftg(cfi* 

[00 6 4] H6 o*MMMSBasia i c^^^f^^e 

1fdS3B«»SLfcA*ffi^^^(0««»Wtt«r^-< 

1 3(cJ:oT5R^<b^fc#^^^tc) A^fffl^-r ?M 

»«SB6 4 i:^K^t^^^rv^5^i■Cfc5o Ell 
40 l/?7^—X6 1 |C^^t5a-tV>-^ ^7^ — 

[0 0 6 5] ::t\ meo&pwmmwwlzk ux^- 
-if-T >-?7^ — ^ 6 l dS«*-rS3L— tftcj; a-^-f ^ 

[0 0 6 6] *i**sa6^llB-ctt, ^— >"? r7 — 
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(9) 

15 

[oo6 7]a-fi± % sgfrAfimicmm-tz^^ ? 

(AA/fl^-f^* b) (ORit^tt*, ^##^^0 
T*5«9, ^rixl-'&Brrs Kffi±{c*>5» 
^^t^-^-Y ^ (tf^^a.— J5S) ^v-)^ 

[0 0 6 8] tJ-V -7^—* 6 112, ^x— tf(c£ 
t5o i-SfcA*ffl««**M*»R»6 4tt, 3.— 

OJ5«fR#ttFb <b It) A*JB^*H«**tt»#i 

[0 06 91 r^«t 5f-***»lii-*5V^f±, ^l — if 
!&SA*ffl«c*iJffl-r5-r^^ (B2©/^ yfy^yea 
-^20 J; 9 iP^ISKSgBj&s^aStL^W-fr-CfetL 

5-£fc<* fl^AMv^^ (#b) <z>«jftScWtt= 
SrA*ffl^^^ra«*4*tt»#S«Sl 5rtlc#5r^j5St? 

[0070] :^lw^»»W4»»i»i5rt 

W#bttfc^.-ifm^^A^i^^-<^ (#b) <nm$iW so 

[0 0 7 1] — HI 7 co^-f ^^iltR^ McS 

[oo7 2] Kc, rn^o»*iaffif«-ct2pjWf^#>S:v^ 

b) <d* ~*~—mBte : ffi£istei<^h<Dki,x, im 

[0 0 7 3] if-f — 6 1 U7C9-^-r 

£\ ffllE»l<0*Jft»l»^3*^AAffi^-f ^<?5«»[» 



4$[P]¥ 10-1051 91 
^6 i i±£i" , as (a) tci^i-J: iteJKJj 

mm**? *-?\/<<( 6 2(c^^-T5 0 
[0074] ::t'a-f^ r»c^j ^^vtr^y 

ttffl + Sffilttciry hi-SJ:5 3--1f^ffii-ia8 (b) 
(c^i-J: ^Ml-t^&^o cc9££|g|6<£>^7^i& 

— * 2 O^ffl^tW^T^^ SflS^-f ^ # a £ 

«• * nfc-e ^ * *: mm^-c * t -r z> <t 5 ^£ * n-c v ^ <s 

-To 

[0 0 7 5] H8 (a) tf>@fffi-<Nx— if** 

D yf-fZh, J--* If-f l/$7^ — ^6 1 tt^- — 

(c) tc^-f-J; 5*iiiffi^«J0»x.6. 

[0 0 7 6] 1CT\ -3.— !T^»^S-&61§*-fe5/ h 

\±cow\^^m^n^ o m^\-x, 
[0077] a-tu @8 (c) comm<Dmfoi^v£o 

£\ (^7y^S3(Ott*»|Cti^t) a , b 

?5^^A^^^^^IKP H W^^^-^^^^^^ 
tffffil 2t^J:'9^m^tL5^K^^^-^^0#^^iJ-7 :r 

[0 0 7 8] ^— ^2 7*— * 6 1 (^/^^ 
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[0 0 7 9] [slB^ld^— IfV y^7x-^ 6 Hi, #7* 
MSl 2fc*fLT¥*5l*'<* h/i"<* h/UA, B(7>ft 
»^^^rm^i-5o C*L*S(tT#^»«f»l 2(i, IE 

"f—Pfrbs V # a , # b (D^-ify*^? h^(D-<^ 

S 1 4~S 1 6(C^^-r^^S»#ttjSS[gi5 1 3<nm 
M) IS. «HBKlcoJ«6JgllBi:ra«-e*)S 0 

[00 8 0] a-— tfV V* 7x-^ 6 1 tt, «±<75«LJS 
wit#:RR*ttttJU -t^iSJSttiJlSria 9 (a) £>3fcjj* 

[119 (b) t^-f-J; 5*lfifffifc#]0*;i5o 
[00 8 1] rc-c^--if^ffi-^^^Lfc^tc 

OA^7^-;uK9 2^ ID (tt5U£) tDKI)? 4 — 
3*r«FOiBffife*^LT, If tc;7 r ^ £ 

l 3JcJ:DA*ffl^-<^J^afe«:»tt»ltt 
135 1 5 fc#e>ivC ^5A*fl^^f ^ # b <D«jR»*W4 
Sr, if»^^^r-f^^ I D(w^#ttr-r-r ^ 
»«*1WflH»«Hft»6 3^fit#S*5 D tf»£ 
<z> i Dfi#clelj&»e><z>^>r is® (117 

#BB) (D^^^.— ^i&JD*^S*tS 0 r^tcJ: 9^— If 
f*. ^l«]A*ffl^«fflU^-r^*:f5fiA*ffltcffifflb 

[0 0 8 2] If-f V^^i — ^ 6 1 f±, ffl 9 

(c) co®^(-^0i9^X-5 -^*<^4#14aB«*£BS 

^5-ii<75^S^^TUfcr^^^.--if^e^-5 0 £ 
^_htf><fc5lcLT, If Lrt:A;*Jffl^ 

>f ^ # b <0«*«*H4, *fcttA*ffl-^-f ^OJliR»» 

tt^aiJE^e— K"C8t#S^A*ffl"^-< ^ # b coJi&gfc 

«tt^A*ffl^-< ^H««#tt»»8fB 1 5 



(10) »BB¥l 0-105 1 91 

/« 

fflUT (JBjfi»Wtt'*fiIE» 1 6tc<fc 0i4W7f ^ 

is, s i 6 tmmcD&mv) mm^j&m^^ ^ o^>mm 

[0 0 8 3] BRffilK 1 8 fi. ««*«rtt«jES!J 1 6 
[0 0 8 4] 8*»P>ai**4xSB«lE*SJR: 

^^ix^o if-r * 6 i z<Dm%m%g%: 
^r^^^w6 2ict/TLr, tfi-^teBrafcass 
(DiEmzmfeZitZo -^l-c^-— if-o^^oi— ^ 6 i 

*^^>T^#boHa6*#tt«:^<o***RfflL. 

^ * # bOjgR»WttSrgk*"C»]^LTA*ffl-^-f * 

[0085] ^±i-^-<fc^3£o^^-c(±, m%km 

^5 6 3ldffllcUTfcV^T, -^CO^^^^-— if^^CO^r^ 
1 4) T^-<fcJ:5^, nftftttttttMSl 5 F^O 

[0086] ^-r% ^<DffiiE^i? h^c& s m^cmm 

LT, -^-r ^Wjft»#tt»»Jlrt«fB6 3 (^fcfi^^j^^ 
*WttW»jW«f|5 6 S^tBS-rsWiEx-^WftJlftSFiS) (c 
MLt*J#, ^rocf^^ib^-— -tfitSo^-f ^ ta tTn >-co 

40 S»*M4»«*|J6 4 (SfcVM*«Jftft*5Fttil«ffl6 4 tcti 
[0 0 8 7] fc*3, «±<7>*16?RllB-ea5-<yt«ift!»:-'^^ 

50 ^-^*4f^»w*«=(*. f«is^-y ^^^(cf5s^> t»<z) 
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X*i$te<, #J;if}*LPC (Linear Predictive Coding) 
10 0 8 8] 0 7 7!>£H9(c^L;fc«;^HEfi, 

[0 0 8 9] 

»7*»S*S£«*:tt 5 g A*> SrfTtt o tz 

[0 0 9 0] £fc#*WtdJ;;h,tf, ^**«)fcSp#^ 

[0 1 ] *&W<Dm l o3Ufi»ffl(c«5*WI«3SlSo 
[0 2] 01 <^¥7*KttS«£*»+-5'*— y-^/w=3>- 

tr zl — ^ o*mr 7fk-tm 0 

[0 3] iai^*^»«3SB(c*5(t5A*ffl^^^ci^ 
[0 4] 01<75 : g : ^|g^glciott5^ ; e— K"C<o«i 
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[0 5] ^P^0^2<7)^ffi^i-^5 : g : ^^!i^«0 
[0 6] *«W^JB3<7>Stt»ffi(cffi5#7frB«3fe«<o 

[07] H6o#^BBHsii-ea«sjx6^>r^W'i*ai 

tR> Wd5<7>— ^J^7n-r0 o 

[0 8] 0 7co-^-r ^i#t±ii^^-^-ij®±r* r^-co 

jo *ffim<Dmffim&w<D— a5£^i-0o 

[0 9] 0 7co-^-r ^«*t»«^=.*-iifB±"C r ^co 

[«F»<oKW] 
1 1 -**A*«* 
1 2 

1 3-AlttftWttttlK«. 

20 1 5 - A*ffi^-f * J3«««tt»»«, 

i e -nttftwiMjEft. 

i 8"-B««ia*, 

1 9 -iSttff«»Mffi. 

5 1,6 l».3.-f/T^7x-^ 1 
5 2-»BM, 

5 3-m**|B««, 

6 2 • -x^ ^T^W , 

6 3 - •^-i' ^M«*«rttW*Mft«, 
50 6 4 - AAffl^-r ^ JS««#tt»«» 0 



[0 7] 



© 


A*t *— SfittT-f* (a*A1. A 2} 




o 


B*t JKfflftlfcTM* (BffBI, BZ, 83) 


o 


C* *-«Att7-f* MCI. C4) 




o 


Ctt Aiii^?^ CMC 2, C3) 




o 
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(13) 



0-105 1 91 



[ID2] 



13] 



20 v^-*3>e a — 9 



rtfttt-r* * 21 




(a) 



70 AM* 22 



[13 8] 



#P&A l-tt* -f * a * v<o 



23 yovii-f^x* 



■*4 9#a, #b*&#«ran*AAU 


















^*?#a, # bflDTO**? Ml* 
H-/UA, B£>MftAB€ 
A B = B — A 







S 1 



S 2 



S 3 



^ S 4 



^ v # a oiaaajaasc^ttF a t. 
F b €• 

Fb=Fa+AB 



S 5 



F b*«S 



S 6 



tc) 



> — 1 
a i I frs I jt^> I 



1 



^.82 
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(14) 



¥rffl¥-l 0-105 l 9i 



14] 



Lv TA'jfrimnmtt*?- fiesta 



I 



I 



S 1 1 



S t 2 



S 1 3 



jaE^-^c*fflv-f^©ssfia4#ttF t tana- 

C = F b — F t 



I 



S 1 4 



Si' =S i - C 
I 



S 1 5 



I 



I 

S 1 B 



S 1 6 



S 1 T 
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(15) 



ftfflW-l 0-105 1 91 
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(17) 



10-105 191 



IB9] 



tb) 



to 



tHt#»TL*Lfc. 



0 2 0 3 



7 r<f *« ; | 
ID: I 



*:iRi»*iRm*iE:*«e* itii #30-^ 
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